Regulation of Arabidopsis thaliana Em genes: role of ABI5.
In order to identify new factors involved in Em (a class I Late Embryogenesis Abundant protein) gene expression, Arabidopsis mutants with an altered expression of an Em promoter GUS fusion construct and a modified accumulation of Em transcripts and proteins were isolated. Germination tests on ABA showed that the most affected mutant had a weak abi phenotype. Complementation tests further revealed this mutant to be a new abi5 allele, consequently named abi5-5. In addition to reducing the final level of Em transcripts in the dry seed, the abi5-5 mutation causes a delay in the accumulation of AtEm1 during seed development. An additional characteristic of the abi5-5 mutant, is the ability of its seeds to germinate at high concentrations of salt and mannitol. The abi5-5 mutation was characterized at the molecular level and was shown to result from a two base pair deletion in the coding sequence of the ABI 5 gene. The wild type and mutant recombinant proteins were produced in E. coli and were assayed for DNA-binding activity on their target promoters by electrophoretic mobility shift assay (EMSA). The ABI5 recombinant protein binds the ABRE sequence in the AtEm6 promoter as shown by Dnase footprinting. Among the ABRE-type sequences selected on both Em promoters, the G-box type AGACACGTGGCATGT element of the AtEm6 promoter shows the strongest binding by EMSA quantification.